THE EVOLUTION AND VITALITY OF MERGER PRESUMPTIONS:
A DECISION-THEORETIC APPROACH STEVEN C. SALOP*
[A] merger which produces a firm controlling an undue percentage share of the relevant market, and results in a significant increase in the concentration of firms in that market is so inherently likely to lessen competition substantially that it must be enjoined in the absence of evidence clearly showing that the merger is not likely to have such anticompetitive effects.
Philadelphia National Bank

1
I have come to celebrate Philadelphia National Bank (PNB), not to bury it.
2
As an analytic matter, PNB involved the application of decision theory to antitrust. It formulated what we would now call a "quick look" type of decision process of using a preliminary screen to create a rebuttable presumption that certain mergers are anticompetitive. In PNB, that presumption was applied to proposed mergers uniting firms with high combined market shares in highly concentrated markets. This presumption, and its associated high burden of production placed on rebuttal evidence, was based on an economic view widely accepted at the time regarding the likely anticompetitive impact of such mergers. The economic presumption has become weaker over time, and that has led to the rebuttable presumption also becoming weaker. However, the basic "quick look" structure remains central in the law. The antitrust agencies also have adopted enforcement presumptions that reflect the economic evidence and the way in which the courts have applied the PNB rebuttable presumption. Looking forward, as economic analysis has advanced, alternative measures have been developed that can supplement or even eventually replace concentration as a basis for anticompetitive legal and enforcement presumptions. Thus, merger law can continue to evolve, while retaining the vitality of PNB's basic decision-theoretic approach.
Justice Brennan's opinion in PNB built on the legislative history of Section 7 of the Clayton Act and Brown Shoe 3 to create a quick look rule of reason process for merger analysis. 4 If the merger leads to a combined firm with a sufficiently large market share in a sufficiently concentrated market, then the merger is presumed anticompetitive as a matter of law. The merging parties can rebut this anticompetitive evidentiary presumption with evidence "clearly showing" that the merger is unlikely to cause competitive harm. 5 In the PNB case, the Supreme Court rejected certain specific rebuttals involving the vigor of remaining competition, efficiencies, and social benefits to the Philadelphia economy. 6 The Court also limited the efficiencies rebuttal as a matter of law solely to merger-specific competitive benefits within the relevant market. 7 Over the past 50 years, the courts have elucidated and expanded the rebuttal factors and adjusted the burden of production to rebut the evidentiary presumption placed on the merging firms. Today, the rebuttal factors include ease of entry and other supply responses (e.g., repositioning), lack of premerger competition, continued intense post-merger market competition, and merger-specific efficiencies. The Department of Justice introduced "quasisafe harbor" (i.e., not-anticompetitive) enforcement presumptions into the 1982 Merger Guidelines, presumptions that the agencies have updated over time. 8 The "clear showing" rebuttal standard of proof has been eased by the 3 Brown Shoe Co. v. United States, 370 U.S. 294 (1962) . 4 The PNB opinion apparently was drafted by Judge Richard Posner while he was clerking for Justice Brennan. Posner reported that his approach was inspired by the Derek Bok article cited in the opinion, which he had cite-checked as a journal editor while attending law school. Philadelphia National Bank at 50: An Interview with Judge Richard Posner, supra this issue, 80 ANTITRUST L.J. 205, 205-06 (2015) . 5 Philadelphia National Bank, 374 U.S. at 363. 6 Id. at 369-71. 7 Id. at 370 (requiring defendants to prove that they could not expand "by opening new offices rather than acquiring existing ones"). courts, and the defendants' burden of production now involves a sliding scale. 9 However, the basic analytic framework remains applicable.
This article reviews the formulation and evolution of the PNB rebuttable presumption through the lens of economic decision theory, including the role played by advances in economic analysis. The article also sketches out the prospects for further evolution and suggest a number of non-market share structural factors that might form the basis of rebuttable evidentiary presumptions. The article also examines the potential for conflicting evidence and how such conflicts might be resolved.
I. THE EVOLUTION OF THE PNB REBUTTABLE PRESUMPTION
Trenton Potteries
10 and Socony-Vacuum 11 formulated the seminal standard of per se illegality for price fixing. As explained by Professor Thomas Krattenmaker, those per se standards of illegality rejected certain defenses, 12 including the reasonableness of the price that was fixed, lack of market power, and any alleged benefits from the elimination of ruinous competition. 13 In decision-theory terms, the per se rule represents a non-rebuttable (i.e., conclusive) presumption of anticompetitive effects for price fixing. The Supreme Court's 1958 opinion in Northern Pacific presents this classic statement: [T] here are certain agreements or practices which because of their pernicious effect on competition and lack of any redeeming virtue are conclusively presumed to be unreasonable and therefore illegal without elaborate inquiry as to the precise harm they have caused or the business excuse for their use. This principle of per se unreasonableness not only makes the type of restraints which are proscribed by the Sherman Act more certain to the benefit of everyone concerned, but it also avoids the necessity for an incredibly complicated and prolonged economic investigation into the entire history of the industry involved, as well as related industries, in an effort to determine at large whether a particular restraint has been unreasonable-an inquiry so often wholly fruitless when undertaken. 14 This standard avoids the delays and other costs of a rule of reason analysis, the potential for errors that such analysis may entail, and the potential for under-deterrence caused by such errors. However, the truncated analysis creates its own potential for false positives. [Vol. 80
A. THE PNB "QUICK LOOK" STANDARD Northern Pacific's formulation of the per se rule forms the decision-theory foundation for PNB. PNB, which was decided five years later, followed Brown Shoe in recognizing that the determination of the competitive effects of a proposed merger is a matter of "probabilities, not certainties." 15 PNB suggests that the requirement to predict the transaction's likely competitive effects follows from the statute's objective to "arrest anticompetitive tendencies in their 'incipiency.'" The opinion also recognizes that the required economic analysis is difficult, and a simple test is needed for efficient administration. As stated in the opinion:
[W]e come to the ultimate question under § 7: whether the effect of the merger "may be substantially to lessen competition" in the relevant market. Clearly, this is not the kind of question which is susceptible of a ready and precise answer in most cases. It requires not merely an appraisal of the immediate impact of the merger upon competition, but a prediction of its impact upon competitive conditions in the future; this is what is meant when it is said that the amended § 7 was intended to arrest anticompetitive tendencies in their "incipiency." Such a prediction is sound only if it is based upon a firm understanding of the structure of the relevant market; yet the relevant economic data are both complex and elusive. . . . And so in any case in which it is possible, without doing violence to the congressional objective embodied in § 7, to simplify the test of illegality, the courts ought to do so in the interest of sound and practical judicial administration.
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Unlike the rule for tying set out in Northern Pacific, PNB does not "conclusively presume" that all mergers are anticompetitive. Mergers combine production facilities, which leads to plausible efficiency benefits. The anticompetitive presumption applies only to certain mergers that are "inherently suspect."
17 Moreover, the presumption is rebuttable. As the Court famously stated:
Specifically, we think that a merger which produces a firm controlling an undue percentage share of the relevant market, and results in a significant increase in the concentration of firms in that market is so inherently likely to lessen competition substantially that it must be enjoined in the absence of evidence clearly showing that the merger is not likely to have such anticompetitive effects.
18
The rebuttable presumption placed a high burden of proof on the defendant by requiring the production of evidence "clearly showing" lack of harm. 19 Be-cause of Von's 20 and some other post-PNB cases, the concentration levels necessary to trigger the presumption have been characterized as extraordinarily low. But it is noteworthy that PNB itself does not fit that characterization. As shown in Table 1 below, the post-merger Herfindahl-Hirschman Indices (HHIs) in PNB likely were in the 2000-2100 range. The combined market share of the merging firms was 34-36 percent, depending on the measure of output, and the merger increased the HHI by approximately 600 points. 21 Thus, the post-merger markets would have been in the "highly concentrated" region of the 1982-1992 Merger Guidelines, where they would have been treated as presumptively anticompetitive. 22 The PNB standard rule can be characterized as a type of "quick look" rule of reason approach. If the market shares and concentration levels are sufficiently high, the merger is considered to raise significant competitive concerns, and the burden of production shifts to the merging parties to rebut 20 United States v. Von's Grocery Co., 384 U.S. 270 (1966) . 21 The district court opinion only provides the shares for the top five firms. United States v. Phila. Nat'l Bank, 201 F. Supp. 348, 366 (1962) . To calculate the HHIs, I assumed the remaining firms had HHI contributions equivalent to five equal-sized firms. 22 See U.S. Dep't of Justice & Fed. Trade Comm'n, Horizontal Merger Guidelines § 1.51 (1992, rev. 1997) [hereinafter 1992 Merger Guidelines], available at www.justice.gov/atr/public/ guidelines/hmg.pdf. The 2010 Merger Guidelines have now raised the concentration level required for applying an anticompetitive enforcement presumption up to a post-merger HHI level of 2500 and an increase in the HHI of 200. 2010 Merger Guidelines, supra note 8, § 5.3. Thus, the PNB post-merger market today would fall into the "moderately concentrated" range. But the 600 point increase still would be said to raise "significant" concerns. [Vol. 80 the presumption by demonstrating that the transaction is not likely to reduce competition. 23 PNB is not the first use of such a quick look standard. Judge Hand formulated a quick look standard in Alcoa, stating that "if it was an excuse, that 'Alcoa' had not abused its power, it lay upon 'Alcoa' to prove that it had not."
24 Indeed, as a purely analytic matter, the "quick look" approach to Section 1 horizontal price-setting agreements subsequently developed in BMI, 25 NCAA, 26 and later cases also flow directly from Alcoa and PNB. 27 Of course, there is one key difference between the quick look for potential horizontal price fixing and the PNB approach to horizontal mergers. In horizontal price fixing, successful rebuttal triggers a rule of reason analysis, which can be said to involve a further burden-shifting process. In PNB, successful rebuttal leads to the merger being permitted.
B. BAKER HUGHES AND HEINZ
While rebuttable in principle, the courts immediately after PNB interpreted the "clear showing" rebuttal standard to establish a very high bar for demonstrating that presumptively unlawful mergers would not reduce competition. 28 In the 50 years since PNB, however, competitive effects analysis has evolved in economics, the agencies, and the courts. As a result, the anticompetitive presumption has become both harder to satisfy and easier to rebut. 23 Sean Sullivan suggests that the structural presumption is better viewed as a "substantive inference" based on the evidence, not a classical legal presumption. Sean P. Sullivan 
The 1990 Baker Hughes
29 opinion by the D.C. Circuit panel (which included future Justices Ginsburg and Thomas) continued to recognize the predictive nature of the analytic process, explaining that "Section 7 involves probabilities, not certainties or possibilities." 30 However, the court rejected the "clear showing" evidentiary standard, stating this formulation "overstates the defendant's burden" to rebut a prima facie case based on high market share and concentration. 31 According to the court, in post-PNB merger cases, the Supreme Court "lightened the evidentiary burden" on the defendant. 32 The court formally replaced PNB's "clear showing" standard with one of simply having to "show" that "the prima facie case inaccurately predicts the relevant transaction's probable effect on future competition." 33 The opinion thus permits and even invites lower courts to permit a wideranging competitive effects analysis. 34 It retained the presumption of harm, but weakened it. In addition, Baker Hughes made clear that the government, not the merging firms, bears the ultimate burden of proof.
35 A subsequent D.C. Circuit panel in Heinz also extended this view even for a 3-to-2 merger. 36 The panel accepted that a successful rebuttal requires evidence showing that the market share statistics provide "an inaccurate account of the [merger's] probable effects on competition," and recognized the possibility that an efficiencies defense could prevail. 37 However, both Baker Hughes and Heinz rejected the view that concentration is irrelevant. Baker Hughes explicitly embraced a sliding scale approach, whereby "[t]he more compelling the prima facie case, the more evidence the defendant must present to rebut it successfully." 38 This was followed and emphasized in Heinz. After finding high concentration in this 3-to-2 merger, the Heinz court concluded that the high concentration "creates, by a wide margin, a presumption that the merger will lessen competition." 39 After finding that there also were barriers to entry, the court concluded that "no court has ever 29 United States v. Baker Hughes Inc., 908 F.2d 981 (D.C. Cir. 1990). 30 Id. at 984 (italics omitted). 31 Id. at 989. 32 Id. at 991. 33 Id. As stated, this appears to be a reduction in the burden of proof. However, whether there is a meaningful analytical difference between a lowering of the burden of proof and the lowering of the burden of production is not clear, as discussed below. 34 As stated by the court, market concentration "simply provides a convenient starting point for a broader inquiry into future competitiveness." See id. at 984. This characterization is literally inaccurate in that concentration is the sole factor that triggers the presumption. 35 approved a merger to duopoly under similar circumstances." 40 The Heinz court went further by requiring that a rebuttal premised on the presence of "structural market barriers to collusion" in a merger to duopoly also must establish that the barriers make tacit collusion more difficult to achieve or maintain than in other industries. 41 In this sense, the court made it clear that the burden of production on the merging firms increases when post-merger concentration is higher. 42 
C. THE ROLE OF ECONOMIC ANALYSIS IN THE EVOLUTION
This evolution to a weaker presumption based on market shares and concentration is consistent with and was likely caused by the parallel evolution of economic analysis. 43 The inferences drawn from the original empirical economic studies asserting that profits were positively correlated with concentration were shown to be problematical. 44 Greater experience with merger investigations and enforcement also resulted in the antitrust agencies more frequently concluding that transactions that increased concentration do not likely result in reduction in competition, particularly in a differentiated product market.
Nonetheless, economic theory and subsequent empirical evidence do not suggest ignoring market shares and concentration in merger analysis. First, various theories of oligopoly conduct-both static and dynamic models of firm interaction-are consistent with the view that competition with fewer significant firms on average is associated with higher prices. In general, the smaller the number of firms, the more likely the firms will be able to reach a mutually satisfactory outcome at a higher-than-competitive price. Unilateral price increases or output restraints also are more likely to be profitable when the merged firms have higher market shares, ceteris paribus. Accordingly, a horizontal merger reducing the number of rivals from four to three, or three to two, would be more likely to raise competitive concerns than one reducing the number from ten to nine, ceteris paribus. 40 Id. at 717. 41 Id. at 725 (finding "structural market barriers to collusion" did not rebut the anticompetitive presumption because barriers alleged were not "unique to the baby food industry"). 42 The more substantial weight accorded concentration in Heinz relative to Baker Hughes also may have derived from the D.C. Circuit's skepticism about the efficiency defenses proffered by the merging firms. 43 For an earlier discussion of these points, see Jonathan B. Second, there is considerable empirical evidence consistent with a positive but weak relationship between market concentration and price. Few economists today would defend a presumption based upon a claimed relationship between market concentration and industry economic profits. But most leading economists would agree that the studies do show that concentration is positively related to price. For example, in summarizing a number of econometric studies in 1989, Richard Schmalensee concluded that "[i]n crosssection comparisons involving markets in the same industry, seller concentration is positively related to the level of price." 45 In a 2004 presentation to the FTC, Craig Newmark quoted 24 articles whose authors accepted the validity and relevance of cross-section econometric studies showing that higher concentration leads to higher prices in those local areas.
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The evidence does not suggest a conclusive anticompetitive presumption. The studies finding a relationship between concentration and price are imperfect. They do not always define markets properly or adequately account for the reverse effect of price on concentration, for example. And it certainly is true that collusion does not occur in every highly concentrated market while collusion sometimes does succeed in markets that are not so highly concen- 15 (1999) . It is also inconsistent with the pattern of regional expansion observed among the firms in that case: when one chain served a city, that city was typically near one of its existing or planned regional distribution centers and not near a rival's distribution center. See id. at 13 (The merging office supply superstore chains had "aggressive premerger expansion plans."). Third, Professor Newmark made a more general claim that failure to account for the endogeneity of entry would bias empirical studies toward finding a relationship between higher prices and higher market concentration when one does not exist. However, this claim is contradicted by the empirical literature demonstrating that the bias goes in the opposite direction, tending to understate the strength of a price-concentration relationship, including in Staples. Baker trated. Economic theory and empirical evidence make it clear that other industry-specific and market-specific factors beyond concentration are also important in determining the competitive effects of mergers. While a presumption based on market shares and concentration has an economic basis, other evidence also is relevant for determining the intensity of competition, including entry conditions, the similarities or differences among firms and their products, the size of buyers, and others. Contemporary economic learning suggests that concentration be considered when undertaking competitive effects analysis-in conjunction with other factors suggested by the competitive effects theory-but not treated as the sole determinant of post-merger pricing. 47 In short, the case law, empirical evidence, and economic theory support a moderate rebuttable presumption that a merger uniting firms with high combined shares in a highly concentrated market is likely anticompetitive.
D. CURRENT AGENCY ENFORCEMENT PRESUMPTIONS AND PRACTICE
This weaker PNB presumption is reflected in the way the enforcement agencies currently use concentration in their merger practice. The Merger Guidelines contain enforcement presumptions based on concentration. Most notably, mergers that create highly concentrated markets and significantly increase concentration are considered presumptively anticompetitive. This enforcement presumption is treated as rebuttable. In the 2010 Merger Guidelines, the enforcement presumption that a merger is anticompetitive is triggered when the post-merger HHI exceeds 2500 and the increase in the HHI exceeds 200 points. The 2010 Merger Guidelines also contain an enforcement presumption that mergers creating a post-merger HHI below 1500 are presumptively not-anticompetitive. Similarly, mergers are presumptively not-anticompetitive if the increase in the HHI is less than 100 points. 48 These presumptions are rebuttable.
In a recent article, Malcolm Coate analyzed FTC Staff memoranda for mergers that raised unilateral effects concerns in the 1993-2010 time period following Baker Hughes. 49 He found that the combined market shares of the merging firms, the increase in the HHI, a proxy for the Gross Upward Pricing Pressure Index (GUPPI), and the number of remaining competitors all were highly informative in predicting agency enforcement decisions. 50 Coate determined that the FTC challenged more than 75 percent of the proposed mergers 47 For further analysis, see the articles cited in Newmark, supra note 46. 48 with combined market shares of 60 percent or more. 51 It challenged only 32 percent of the proposed mergers with combined market shares of less than 45 percent, and 63 percent of mergers with market shares in the 45-60 percent range. The existence of entry barriers strengthened this effect. If there were entry barriers, 86 percent of the mergers with combined market shares above 60 percent were challenged, and 71 percent of mergers with combined market shares above 45 percent were challenged.
Coate also found strong results in relating enforcement decisions to the number of remaining competitors and the increase in the HHI. Only 47 percent of mergers were challenged when the HHI increase was less than 800 points, but 86 percent were challenged when the HHI increase was more than 1000 points. He also found an over-90 percent challenge rate for transactions that led to three or fewer competitors when there were entry barriers, but a challenge rate of 17-23 percent in mergers resulting in markets of four or more competitors in the market.
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Entry barriers have become an important, if not essential, requirement. But, even where there are entry barriers, mergers were much less likely to be challenged by the FTC where the merger leaves at least four significant competitors, a combined market share of less than 60 percent, or an HHI increase of less than 800 points. 53 The 30 percent market share threshold in PNB now appears less relevant to the FTC. In addition, analysis of Coate's data suggests that about 15 percent of mergers with HHI increases of at least 800 points were not challenged. 54 Even where there were entry barriers, about 10 percent were not challenged. 55 This data shows how the evidentiary presumptions 51 Id. at 834 tbl.2. Coate has a companion article on mergers that raise coordinated effects concerns that is less detailed but suggests similar results. Table 2 . Merger challenge rates by market structure, 1993-2010" [Excel spreadsheet on file with the author]. The spreadsheet uses Coate's data on challenge rates for different market share regions and the number of cases in each region to calculate the weighted average probabilities. Of course, an 800 point increase is quite large (e.g., a firm with a 40% market share acquiring a firm with a 10% market share, to achieve a 50% combined share). Moreover, it is noteworthy that the anticompetitive presumption in the 1992 Merger Guidelines was triggered by an HHI increase of 100, not 800, whereas the 2010 Merger Guidelines raise the presumption threshold up to an HHI increase of 200. See 2010 Merger Guidelines, supra note 8, § 5.3. Coate does not report HHI levels. But, if the increase in the HHI is 800 or more, it seems likely that the merger very often would fall into the highly concentrated region. For example, if a 40% firm acquires a 10% firm, the post-merger HHI contribution of those two firms alone would be 2500 points. Even if the transaction involved the merger of two 20% firms, they would contribute 1600 points to the post-merger HHI. 54 Coate, supra note 49, at 834 tbl.2. 55 Id.
[Vol. 80 used in enforcement have changed over time in response to changes in economics and the law.
II. INTERPRETING THE PRESUMPTIONS AND THEIR EVOLUTION WITH DECISION THEORY
Decision theory provides a methodology for individual information gathering and decision making when information is imperfect and costly to obtain. This methodology can be described as a rational process by which a decision maker begins with some initial beliefs (i.e., presumptions) and then gathers additional information (i.e., evidence) to update beliefs in order to make a better decision.
56 Decision theory also can be used to rationally gather information by balancing the costs and benefits of additional imperfect information.
Decision theory can be useful for understanding and formulating legal standards. 57 In setting an economically rational legal standard for a particular category of conduct (e.g., merger, horizontal price restraint, tying, resale price agreements, etc.), an appellate court applying decision theory might begin with its initial presumptions about the likely competitive impact of conduct in that particular category. Those presumptions should be rationally based on economic theory, economic evidence about the category of conduct, and judicial experience with such conduct. These presumptions may be strongly or weakly held. In decision-theoretic terms, the presumptions may vary in the degree of uncertainty or in the variation regarding the outcome of the conduct. 58 In setting the legal standard, the appellate court also would recognize that the district court could have the opportunity to gather evidence at trial, if such 56 For a general introduction to decision theory, see MORRIS DEGROOT, OPTIMAL STATISTICAL DECISIONS (1970). In the language of Bayesian probability theory, the decision maker begins with a "prior" probability, gathers information, and then forms a "posterior" probability by rationally combining the prior probability and the information. 58 Legal presumptions sometimes also are based on policy considerations rather than (or in addition to) these economic considerations. For example, the presumption that the father of a child born to a married woman is the woman's husband flows from the probabilities. However, relevant DNA evidence may not be treated as admissible evidence for policy reasons regarding the maintenance of the family unit (and perhaps in order to ensure that the child has adequate financial support). evidence is permitted by the legal standard chosen. The appellate court also would recognize that evidence (like other information) generally is incomplete and thus subject to error. For example, even if the evidence presented to the district court at trial tips on the side of implying that a merger is beneficial, it may be the case that the merger actually will turn out to be harmful, or vice versa.
Based on its presumptions and the likelihood that evidence at trial will point in an erroneous direction, the appellate court would set the legal standard and presumptions, including the burdens of production and persuasion to rebut the presumptions. The legal standard would instruct the district court on the amount, type, and certainty of the evidence required to find liability (or non-liability) at trial.
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The standard would recognize that the district court would face uncertainty, and its decisions sometimes will be erroneous as a result. Sometimes individual facts or even the totality of the evidence is subject to multiple interpretations or points in an erroneous direction. Decision theory recognizes that such errors are inevitable because information is limited and imperfect. Decision theory also recognizes that the cost of information implies that it will not be economical to achieve perfect information and so may be economical to restrict the amount of information that is introduced into the decision process. Decision theory also would recognize that certain information might be so subject to error or misinterpretation that it might make sense to exclude it. 60 The legal standard would optimally balance the consumer welfare costs from the district court erroneously prohibiting beneficial conduct or from erroneously permitting harmful conduct. This analysis of the costs of error would include the impact of the legal rule on deterrence, that is, on future participants' choice of conduct in light of the legal standard. 61 It would not simply be limited to erroneous application of the particular legal standard. It also might take into account the cost of delay in the administrative process. 59 See generally Louis Kaplow, Burden of Proof, 121 YALE L.J. 738, 758-62 (2012) (discussing how raising and lowering the evidence threshold required to convict impacts the incidence of false positives and negatives). 60 One possible example would be the inadmissibility of a rape victim's previous sexual history, or a defendant's previous criminal record. For a recent discussion of the latter issue, see James B. Jacobs, Admissibility of the Defendant's Criminal Records at Trial, 4 BEIJING L. REV. 120 (2013) , available at www.scirp.org/journal/PaperDownload.aspx?paperID=37526. 61 Deterrence effects are separate from the issue of judicial errors for a given legal standard. For example, a rule of per se legality would be easy to administer and would not lead a district court to issue erroneous "false convictions." But, such a legal standard might not be optimal because it would not deter any anticompetitive conduct in that category. [Vol. 80
The resulting legal standards themselves can be framed as presumptions and associated burdens of production and persuasion. 62 For example, the "quick look to condemn" legal standard for horizontal price agreements 63 involves a rebuttable presumption that conduct in this category is inherently likely to be anticompetitive. 64 The standard places a burden of production or persuasion on the defendants to show that the agreement raises cognizable and agreement-specific procompetitive benefits.
The current burden of production placed on the defendants to rebut the presumption appears to be one of showing that competitive benefits are "plausible" and "conduct-specific." The current burden of proof appears to be one of establishing plausible benefits with "substantial evidence." However, it is noteworthy that a hypothetical appellate court applying decision theory could have set the burden of production higher than "plausibility." It also could have set the burden of proof higher than "substantial evidence," say, a standard of "clear and convincing" evidence or "clear showing." For example, the PNB Court set a "clear showing" for rebutting the plaintiff's prima facie case based on the anticompetitive presumption.
In a horizontal price-setting case, if the defendant carries this burden of production and the plaintiff fails to rebut the defendant's efficiency evidence, the burden would shift back to the plaintiff under the rule of reason to show anticompetitive harm. 65 . This burden-shifting approach is flawed if it is interpreted to require exactly the same rigid sequential decision-making process in all cases. For example, decision theory also suggests that a sequential decision process be structured to focus first on the leastcost and most likely dispositive evidence, ceteris paribus. For further analysis, see Beckner & Salop, supra note 57. Thus, for example, evidence that conduct lacks any cognizable efficiency benefits could be used to buttress an inference of harm to competition in Section 2 cases, not just Section 1. This is because the evidence of lack of procompetitive purpose suggests that both the effect and the purpose of the conduct were to create competitive harms. Thus, the court might adjust the sequence of the burden-shifting in light of that evidence. In addition, trials that are not truncated by summary judgment provide a full record on all of the issues. This reduces or eliminates a benefit of a sequential, burden-shifting decision process by the court or jury. den would shift back to the defendant again to produce evidence of actual efficiencies, not simply plausible conduct-specific efficiency benefits. If that benefits evidence is not rebutted by the plaintiff, then the burden of production shifts back to the plaintiff and merges with the ultimate burden of persuasion to show that the magnitude and likelihood of competitive harm outweighs the likelihood and magnitude of the unrebutted efficiency benefits, that is, that consumers and the competitive process are harmed on balance. In each of these steps, rational beliefs about the likelihood of procompetitive and anticompetitive effects might affect the burden of production placed on the party.
Standards of per se illegality also can be interpreted through the lens of decision theory. Evidence generally is imperfect, and will seldom resolve all uncertainties. In some circumstances, additional evidence may lead to more error, not less. Evidence also is costly. The cost of the evidence may involve the cost of delay as well as out-of-pocket costs of the parties and administrative costs of the courts. For these reasons, it may be most efficient to base a decision solely on initial presumptions. This is more likely when the decision maker has strong economic presumptions and the available evidence is particularly costly, imperfect, or highly subject to misinterpretation.
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A. TECHNICAL ANALYSIS OF ECONOMIC PRESUMPTIONS AND IMPERFECT EVIDENCE This decision-making process can be made more concrete with a more technical illustration of the creation of rebuttable presumptions based on likely (albeit imperfect) prior beliefs or preliminary evidence. 67 Suppose that conduct in a certain category is considered anticompetitive if the consumer harms from the effects of the conduct on market power (denoted by H) exceed the efficiency benefits passed on to consumers (denoted by B). Suppose that a full trial would reveal evidence on H and B, but not necessarily the true values. Thus, a trial might find the correct result, or it might lead to either a false conviction ("false positive") or false acquittal ("false negative"). For this sim- 66 Deciding solely on the basis of an evidentiary presumption may have the unintended effect of entrenching erroneous presumptions. In decision theory, this is a type of "two-armed bandit" problem. Facing two slot machines with uncertain payoffs and a bad run on what actually is the more favorable machine, a gambler may settle on playing the inferior machine and rationally may find it economical to forgo further experimentation (i.e., failing to make any additional plays on what actually is the more favorable machine). ple illustrative exercise, we assume that the effects on deterrence and the cost of the evidence can be ignored.
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Suppose that economic theory, empirical analysis, and judicial experience suggest to an appellate court that it is highly likely that harms exceed benefits (H >
69 Based on this information, conduct in this category can be strongly presumed to be harmful. This is because, absent additional evidence, the court's best and confident estimate is that EH > EB. This is an economic presumption.
The cost of error in this situation is also simple to illustrate. If the conduct is prohibited, but B > H, then the cost of this "false positive" is the difference in the values, or B -H > 0. If the conduct is permitted, but H > B, then the cost of this "false negative" also is the difference in the values, or H -B > 0.
Suppose that a trial on the merits would reveal relevant evidence on the actual values of H and B. However, suppose that the evidence would be imperfect and might lead to either an overestimate or an underestimate of the true values. Depending on the reliability of the likely evidence and the strength of the presumption, it might not make economic sense to have a trial to gather additional evidence, even putting aside any costs of administration and delay that a trial might entail. This would be the case if the probability is small that the evidence reliably would reveal that the true H is less than the true B. This decision making involves two parts. First, it may be unlikely that the evidence would suggest that B > H. Second, even if the evidence suggests that B > H, that evidence may be erroneous, that is, B may actually be less than H.
In these circumstances, it would not make sense to have a trial. It would make more sense to apply a standard of per se illegality to this category of conduct, that is, adopt a conclusive presumption that the conduct is anticompetitive. The potential cost of error from adopting this conclusive presumption 68 While the illustrative analysis here assumes a single trial, "errors" more generally focus on over-deterrence or under-deterrence, relative to optimal deterrence. Errors a court would make in administering the standard then feed into the issue of deterrence but are not the central concern. For example, a standard requiring capital punishment for overtime parking might lead to zero violations and hence no errors by the court administering the standard. But it surely would lead to over-deterrence. 69 To make this more technical, suppose the probability that the true H is below $120 is 5%, and the probability that the true B is above $120 also is 5%.
represents the forgone net consumer benefits B -H multiplied by the probability that the presumption erroneously prevents this beneficial conduct. However, this expected cost of error may be far less than the expected error cost from a rule of reason or a rule of per se legality.
The idea that the evidence may be unlikely to establish a situation with B > H is illustrated in Figure 1 
EB EH
FIGURE 1: NARROW OVERLAP IN EXPECTED BENEFITS AND HARMS
Contrast the distributions in Figure 1 to those shown in Figure 2 below for a different category of conduct. For this conduct, the ranges of the values of H and B are much broader and there is more overlap in the two distributions. Thus, it is more likely that evidence at trial would reveal B > H, assuming that the evidence is reasonably reliable. In Figure 2 , it is more likely that gathering reliable evidence at trial would yield a different conclusion than would be indicated solely by the presumptions reflected by the difference in expected [Vol. 80 values, though the presumption might affect the evidentiary burden. In addition, the potential net benefits (B -H > 0) potentially forgone from a rule of per se rule illegality also are much larger. Thus, if evidence is reasonably reliable, it would make more economic sense to permit a trial to introduce evidence on B and H here than it would for the conduct in Figure 1 , ceteris paribus.
In terms of legal standards and presumptions, an appellate court might adopt a rule of per se illegality for the category of conduct in Figure 1 . But it might adopt a rule of reason standard for the category of conduct in Figure 2 . Per se illegality would, of course, also be more likely to be the better legal rule if the evidence that would be introduced at trial were likely unreliable, as discussed next.
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FIGURE 2: BROAD OVERLAP IN EXPECTED BENEFITS AND HARMS
This decision-theoretic reasoning can also explain the benefits of a rebuttable presumption of illegality. Even for a category of conduct with values of B and H as in Figure 1 , a rebuttable presumption of illegality might be superior to a standard of per se illegality or the full rule of reason. With the rebuttable presumption, the defendant would only carry the case to trial if it believed that it had a significant probability of prevailing, in light of its anticipation of the evidence. If the evidence were unequivocal (i.e., perfectly accurate), for ex- 70 The efficacy of a conclusive economic presumption does not require an assumption that the evidence at trial would be imperfect. Suppose that the defendant can produce perfectly unequivocal evidence of the true values of B and H. If it is sufficiently costly to obtain the evidence, a rational decision maker might choose to make the decision on the basis of the expected values (i.e., the economic presumption), rather than pay the cost of the evidence. This type of comparison might be most relevant for determining standards for (say) surviving a motion to dismiss on a conspiracy claim. Bell Atl. Corp. v. Twombly, 550 U.S. 544 (2007). For merits claims, the issue of imperfectly reliable evidence may be more relevant than the cost of the process. ample, this standard clearly would lead to a reduced incidence of error. If this approach would not inflict high costs on the plaintiff and the court, it would be better to adopt a quick look "to condemn" standard that places the burden on the defendant. 71 This standard makes sense because of the rational presumption that the conduct is anticompetitive, plus the defendant's access to reliable evidence to possibly rebut the presumption.
However, suppose instead that the evidence were known to be less than perfectly reliable, either inherently uncertain to some degree or perhaps highly subject to misinterpretation by the fact finder. In this case, even ignoring the cost of discovery and trial, the fear of introducing evidentiary error might increase the benefits of a conclusive presumption. To make this idea concrete, consider a category of cases where the evidence might produce a value of H that is not equal to the true value H t , but differs according to the distribution in Figure 3 below. Suppose that a similar distribution of benefits evidence around the true value B t also could occur. In Figure 3 , even though the true harms H t exceed the true benefits B t , relying on the evidence at trial yields a significant likelihood of erroneously predicting that B > H. Suppose that EH > EB, as assumed earlier, but with a moderately wide variation. In this situation, an appellate court nonetheless might adopt a conclusive presumption that B < H, out of fear that a trial is too likely to reach an erroneous decision, which would fail at optimal interdiction, and perhaps also lead to worsened deterrence. showing can be framed as either a higher burden of persuasion or a higher burden of production. This can be explained by extending the example.
Suppose that the defendant produces unequivocal evidence that H = H t . The burden of persuasion approach would require the defendant to show with a high probability that B > H t . The burden of production approach might be interpreted to require the defendant to show with 51 percent probability that B exceeds H by a particular amount, say B > H t + D. By setting a higher differential D, the court increases the likelihood that the B evidence is more likely to reflect that the true B t > H t , rather than the opposite. The optimal differential D would depend on the imperfections in the evidence and the costs of errors, both in terms of imperfect interdiction (i.e., net benefits lost and net harms suffered in particular cases) and imperfect deterrence from erroneous findings.
The burden of production approach sketched above can be seen as an alternative conceptualization of the "clear showing" standard. If B exceeds H by at least a large value of D, that evidence would represent a "clear showing" that B > H. The approach also illustrates the decision-theoretic role of "disproportionate effects" standards. 72 
B. PROPERLY COMBINING PRESUMPTIONS AND IMPERFECT EVIDENCE: THE APPLICATION OF BAYES' LAW
The appropriate standard for imperfectly reliable evidence also can be usefully framed as a Bayesian decision process. 73 Bayes' Law states a mathematical relationship among probabilities that provides a way to combine an initial probability estimate ("prior") and additional information ("support" or "evidence") to generate an improved probability estimate ("posterior"). 74 Suppose, for example, that there is an accurate "prior" economic presumption (based on experience, economic theory, and empirical evidence) that mergers falling into a particular category (e.g., high combined market share, high concentration) have, say, an 80 percent probability of being harmful (i.e., an- 74 In mathematical notation, the probability that Event E occurs, conditional on Event F occur-
ring (Pr (E|F)) is given by Pr (E|F) = Pr (F|E) Pr(E)/Pr(F), where Pr(F|E)
is the probability that Event F occurs, conditional on Event E occurring, and Pr(E) and Pr(F) are the conditional probabilities of Events E and F occurring. Pr(E) is the "prior" probability, Pr(E|F) is the updated, "posterior" probability and the ratio Pr(F|E)/Pr(F) is the "support" for the updating. ticompetitive), absent additional evidence. Thus, mergers in this category would involve a very strong anticompetitive economic presumption.
Suppose that it is anticipated that the "supporting" evidence at trial on balance might well indicate that the merger actually is beneficial. But assume that the evidence inevitably would be mixed and imperfect, so that the probability is 25 percent that such evidence actually could make an erroneous prediction in either direction. That is, suppose the trial evidence that a merger is harmful on balance has a 25 percent likelihood of being erroneous. Similarly, suppose the trial evidence that a merger is beneficial on balance also has a 25 percent likelihood of being erroneous. To simplify the technical analysis, assume as before that the consumer harm from false convictions and false acquittals are identical and that deterrence effects can be ignored. 75 Given these assumptions, suppose that a trial is held and the evidence at trial points to the merger being beneficial. Notwithstanding this factual evidence at trial, the combination of the strong and rational anticompetitive presumption, and the knowledge that the evidence is potentially unreliable, may imply a conclusion that the merger nonetheless is more likely to be harmful than beneficial. That is, the probability that the merger is anticompetitive may remain above 50 percent, even after taking the imperfectly reliable evidence of competitive benefits into account.
In fact, a Bayesian analysis using the empirical assumptions made above indicates that the probability of the merger being anticompetitive is 57 percent, as shown below. Thus, in this situation, the economic presumption would trump the value of the imperfect evidence that would be shown at trial. Evidence known to have a 25 percent error rate would be insufficient to offset the 80 percent accurate presumption. Stated simply, the presumption points to the wrong conclusion only 20 percent of the time, whereas the evidence signals the wrong result 25 percent of the time. The presumption implies an evidentiary burden that the evidence be reliable enough to trump the presumption. That is, it must point to the correct result with a probability exceeding 80 percent.
This decision-theoretic result can be illustrated and explained with Table 2 below, which sets out the "frequencies" of each of the four possible outcomes of the trial. 76 These four outcomes are: (1) evidence of the fact that the merger 75 For example, suppose that B−H can take on only two values, say +100 or −100. The appellate court's presumption represents the probability that a merger in this category is either truly anticompetitive (i.e., B−H = −100) or truly procompetitive (i.e., B−H = +100). 76 is beneficial and the merger actually is beneficial; (2) evidence suggesting that the merger is harmful and the fact that the merger actually is harmful; (3) evidence suggesting the merger is beneficial and the fact that the merger actually is harmful; and (4) evidence suggesting that the merger is harmful and the fact that the merger actually is beneficial. In the first two outcomes, the evidence correctly points to a conviction or acquittal. But, in the latter two outcomes, the evidence is unreliable and suggests the wrong outcome of the merger. These latter two outcomes are errors. If the evidence were admitted and relied upon by the district court for its decision, outcome (3) would correspond to an erroneous acquittal and outcome (4) would correspond to an erroneous conviction.
Consider a group of 100 mergers in this general category, as shown in Table 2. If the 80 percent presumption is valid, it implies that on average 80 of those 100 mergers are harmful (i.e., anticompetitive) and 20 are beneficial (i.e., procompetitive), as indicated in the last column. The evidence proffered at trial is assumed to be imperfect with a 25 percent likelihood of being incorrect. This predicts that on average the evidence at trial erroneously would predict that 25 percent of the 80 harmful mergers are beneficial, or a total of 20, as shown in the second row in the left column. In contrast, the evidence at trial on average correctly would predict that 75 percent of the 80 harmful mergers are beneficial, or a total of 60. For the 20 beneficial mergers, the evidence at trial on average would incorrectly predict that 5 (i.e., 25 percent) are harmful, while 15 (i.e., 75 percent) others on average would correctly be predicted to be beneficial, as shown in the top row.
Examining the first column, the evidence would predict that 35 of the mergers would be beneficial. But, in fact, only 43 percent (i.e., 15 out of 35) of the mergers predicted by the evidence to be beneficial actually are beneficial. In contrast, 57 percent (i.e., 20 out of 35) actually are harmful. 77 Thus, in this case, the trial evidence that the merger is beneficial is incorrect more often than it is correct. In this situation, it would not make sense to hold trials for these 100 cases. The presumption of harm is more reliable than the imperfect evidence.
This logic of the frequency table also applies to a single merger. If the characteristics of a category of mergers suggest that such mergers are likely to be harmful on balance with probability of 80 percent, then the legal standard should place an evidentiary burden on defendant to rebut this 80 percent presumption. If the available evidence in this type of case is inherently highly unlikely to be able to reach this level of reliability, then the appellate court 77 In contrast, of the 65 mergers signaled to be harmful by the evidence, almost all of them (60) actually are harmful.
can mandate and the trial court can apply a per se rule-that is, a conclusive anticompetitive presumption-in order to avoid a trial that should be unable to reach a reliable contrary conclusion.
Alternatively, the appellate court could mandate a trial but set the evidentiary burden at a high level. For example, if the evidence that the merger is beneficial were not subject to any error, but were perfectly unequivocal, then that evidence could rebut even the 80 percent anticompetitive economic presumption. More generally, the defendant should be required to produce evidence sufficient to establish with a probability of at least 80 percent that the merger actually is not anticompetitive. Whether stated in terms of burden of production or burden of persuasion, the defendant's rebuttal evidence must be strong and reliable enough to trump the anticompetitive presumption. This logic can be illustrated by changing the assumptions of the example. In Table 3 , it is assumed that the evidence produced by the defendant is more reliable, in the sense that it is only 10 percent likely to be incorrect, rather than 25 percent as in Table 2 . In this situation, the more reliable evidence of benefits would be able to trump the presumption of harm, unlike the case where the evidence was less definitive. As shown in Table 3 , when the evidence that the merger is beneficial is more reliable, the probability that the merger is actually beneficial now is more likely correct than incorrect. In this example, the probability that the evidence correctly signals a beneficial merger is about 70 percent. Of the 26 mergers predicted by the evidence to be beneficial, 18 actually are beneficial. 78 Again, this same logic can be applied to a single merger rather than a group of mergers. The relationship between the strength of the presumption and the reliability of the evidence follows in a straightforward way. The evidence should trump the presumption when the evidence is more reliable than the presumption, and the presumption should rule when the evidence is less reliable. If the presumption is that 80 percent of the mergers in this category are harmful, then evidence that a merger is beneficial can trump the presumption only if the evidence is subject to error 20 percent or less of the time. This balance is illustrated in Table 4 below. Of the 32 mergers predicted to be beneficial by the evidence, exactly half (16) actually are beneficial. These three examples can help to interpret the adoption of the PNB presumption in 1963, or any other presumption in any type of antitrust case. 79 A stronger presumption of harm would lead to a higher burden on the defendant to rebut the presumption. When the anticompetitive economic presumption is stronger, it is rational for the appellate court to set a legal standard with an anticompetitive presumption that places a higher burden of production and persuasion on the merging parties to produce more reliable 79 There is a long literature on the proper interpretation of presumptions, including interpretations and criticism of evidence that the merger actually is beneficial. Weak evidence rationally would not be sufficient to trump the strong presumption. In the language of the PNB opinion, a "clear showing" rebuttal standard would make economic sense when there is a strong economic presumption that mergers in this category very likely are anticompetitive.
Courts' post-PNB transition to a weaker anticompetitive presumption also can be explained in these decision-theoretic terms. Economic analysis since PNB has indicated that the predictive power of high concentration is weaker than previously believed. This rationally would lead to a weaker rebuttable presumption by the courts. Thus, the appropriate evidentiary placed burden on the defendant to rebut the prima facie case would be lowered. As stated in Baker Hughes:
Imposing a heavy burden of production on a defendant would be particularly anomalous where, as here, it is easy to establish a prima facie case. The government, after all, can carry its initial burden of production simply by presenting market concentration statistics. To allow the government virtually to rest its case at that point, leaving the defendant to prove the core of the dispute, would grossly inflate the role of statistics in actions brought under section 7 . . . . Requiring a "clear showing" in this setting would move far toward forcing a defendant to rebut a probability with a certainty.
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In decision-theoretic terms, this change suggests that weaker evidence can be sufficient to trump the now-weaker presumption. This result can be shown by changing the frequency table from the previous example. Suppose that the anticompetitive economic presumption were weaker, only 60 percent instead of 80 percent. However, suppose that the evidence has a 25 percent chance of pointing in the wrong direction. With a weaker anticompetitive presumption, evidence at trial that the merger is beneficial is more likely to be able to overcome the economic presumption.
As shown in Table 5 below, when the evidence points to the merger being beneficial, and the anticompetitive presumption is only 60 percent, then the probability that the merger is actually beneficial is 67 percent (i.e., 30 out of 45). In contrast, the corresponding probability that the merger is beneficial was only 43 percent in Table 2 , when the anticompetitive presumption was stronger, at 80 percent. This shows that when the presumption becomes weaker, the burden of production on the defendant required to rebut the presumption should fall accordingly. 81 80 United States v. Baker Hughes Inc., 908 F.2d 981, 981-92 (D.C. Cir. 1990). 81 Similarly, even though mergers involve horizontal price agreements between the merging parties, the law does not require the merging parties to show plausible economic efficiencies. The existence of some merger-specific efficiencies currently are seen as generally plausible, resulting from the integration of assets involved in the merger, so that the initial presumption about horizontal agreements is assumed to be rebutted. However, this assumption may not al- This Bayes' Law analysis also can be used to interpret the statement in Baker Hughes that "[r]equiring a 'clear showing' in this setting would move far toward forcing a defendant to rebut a probability with a certainty." 82 The reliability of the evidence required to rebut a presumption depends on the relative probabilities of error of each. When the presumption has a 40 percent probability of being incorrect and the evidence has only a 25 percent likelihood of error, as in Table 5 , then the more reliable evidence should rebut the presumption. But, when the presumption has only a 20 percent probability of being incorrect, while the evidence has a 25 percent likelihood of error, as in Table 2 , then this less reliable evidence should be insufficient to rebut the stronger presumption.
The sliding scale standard of Baker Hughes and Heinz similarly can be interpreted through the lens of decision theory. The higher the level of concentration and combined market shares, the less likely that there is such substantial overlap in the ranges of H and B ceteris paribus, and so the stronger would be the anticompetitive economic presumption. Taking into account the Bayesian analysis of imperfect evidence in Tables 2-5, the appellate court might instruct the district court that the defendants would have to produce stronger, more reliable evidence in order to trump the stronger presumption for this category of conduct. Again, this can be seen by comparing the results in Tables 2 and 5. Table 5 would correspond to the lower level of concentration (or other market structure evidence), and Table 2 would correspond to the higher level.
This decision theory approach also can be applied to conduct across all of antitrust, not just mergers. For example, an anticompetitive presumption might be applied to exclusive dealing by a monopolist that affects most or all distributors. This anticompetitive presumption would be stronger if the monopolist's conduct lacked cognizable efficiency benefits. The same ways be appropriate for partial ownership acquisitions where (unlike mergers) there is no integration of production or R&D. It also might not apply to the acquisitions of patents by a patent aggregation entity for non-complementary patents. 82 Baker Hughes, 908 F.2d 981.
approach also can be applied to conduct with a procompetitive presumption. For example, the use of non-price vertical restraints by the firm that lacks market power might be seen as presumptively beneficial. In either case, the strength of the evidentiary presumption would need to be determined to set the rebuttal standard for contrary evidence.
This analysis also highlights why the distinction between the burden of production and the burden of proof is "elusive." 83 The statement in Baker Hughes ("requiring a 'clear showing' in this setting would move far toward forcing a defendant to rebut a probability with a certainty") interpreted the PNB "clear showing" standard as a burden of persuasion, not just as a burden of production. 84 In decision-theory terms, the distinction between burden of production and burden of persuasion is less clear. 85 Evidence is characterized as more reliable (or less equivocal) if it has a lower probability of erroneously predicting the true outcome (10 percent vs. 25 percent in the examples). That requirement of greater reliability can be interpreted as a difference in the burden of production: when the burden of production is higher, the defendant is required to produce more evidence to establish that higher level of reliability.
However, this also can be interpreted as a difference in the burden of persuasion, in that the more reliable evidence is less likely to be erroneous. That is, if the likelihood that the evidence leads to an erroneous prediction is only 10 percent or less, the evidence might be said to satisfy a "beyond a reasonable doubt" standard. In contrast, if the likelihood that the evidence leads to an erroneous prediction is (say) 25 percent, then the evidence might be said to satisfy only a "clear and convincing" standard. And, if the probability of being erroneous is, say, 45 percent, then the evidence might be said to satisfy only a "preponderance of the evidence" standard. 86 83 As explained in Baker Hughes, the distinction between the defendant's burden of production and the ultimate burden of persuasion is "always an elusive distinction in practice." Id. at 991. 84 Id. at 992 (finding the "clear showing" standard would enable the prosecution to "virtually rest its case" on PNB's weak concentration presumption, "leaving the defendant to prove the core of the dispute"). 85 For an overview of authority discussing the traditional distinction between the burden of proof and burden of persuasion, see Kaplow, supra note 59, at 738, 742 n.5. 86 This complements the earlier example of this same point. Suppose that the defendant produces unequivocal evidence that H = H t . The burden of persuasion approach would require the defendant to show with a high probability that B > H t . The burden of production approach might require the defendant to show with 51% probability that B exceeds H by a particular amount, say B > H t + D. By setting a higher differential D, the court increases the likelihood that the B evidence is more likely to reflect that the true B > H t , rather than the opposite. By placing a "thumb on the scale" in this way, a higher burden of persuasion is converted into a higher burden of production. [Vol. 80 This analysis also raises the issue of the distinction between relevant evidence and a rebuttable presumption. One interpretation is that a rebuttable presumption is a "conclusion from judicially noticed circumstantial evidence." 87 This circumstantial evidence may be predictive of the conclusion, or it may involve a policy determination, as noted earlier. Thus, the conclusion drawn from the circumstantial evidence is assumed by the decision maker as a general matter, rather than made on the basis of evaluation in the particular case. Moreover, whichever the source of the conclusion, the conclusion is strong enough that it is sufficient by itself to satisfy the party's burden. The presumption shifts the burden to the opposing party.
Because the presumption can be rebutted, its effect resembles relevant evidence that can be rebutted with opposing relevant evidence. 88 However, the presumption may be sufficiently strong that the burden on the opposing party to rebut the presumption may be quite high. For example, the presumption of innocence in a criminal case can only be rebutted by proof of guilt "beyond a reasonable doubt."
C. OPTIMAL DETERRENCE
The analysis becomes more complicated when deterrence effects are taken into account. The concepts of false positives and false negatives then would be expanded to include the impact on deterrence. The concept of false positives is expanded to include procompetitive mergers that are not even proposed as a result of the legal standard-that is, over-deterrence. The concept of false negatives is expanded to include under-deterrence in the form of anticompetitive mergers that are proposed and slip through unchallenged (or with insufficient remedies). 89 The determination of the standard that leads to optimal deterrence is complicated because these effects are difficult to predict in the absence of a history of different legal rules. 90 The PNB (or some alternative) presumption applied to mergers would affect deterrence as well as interdiction of anticompetitive mergers. Because 87 Olshausen, supra note 79, at 318. 88 At the same time, the presumption is not evidence. The moving party has the burden to establish the basic facts on which the presumed fact rests. FED. R. EVID. 301. 90 Kaplow takes a creative Bayesian approach to the burden of proof that focuses on deterrence concerns. See Kaplow, supra note 59. Kaplow's model is formally premised on the assumption that the appellate court knows the frequencies of harmful and benign conduct that could occur under different legal rules. However, a key caveat is that these frequencies would be very difficult to estimate in the absence of changes in the legal standard over time or other experimentation.
parties would be aware of the burden on them to rebut the presumption in advance, they would have the ability and incentive to account for it when deciding whether or not to propose a merger. Parties would also have the incentive to offer voluntary undertakings to remedy merger proposals that likely would be viewed as anticompetitive.
There are reasons to conclude that, absent a presumption, there is more likely to be under-deterrence than over-deterrence with respect to firms' merger decisions. First, and most generally, the decision-theory literature suggests that false positives as well as false negatives have an effect that tends to result in under-deterrence. Firms' motivation to comply with legal standards flows from their understanding that compliance will lead to a lower likelihood of sanctions than will non-compliance. Both false positives and false negatives reduce the advantages of compliance over non-compliance (false positives by increasing the likelihood that compliant firms will face sanctions and false negatives by reducing the likelihood that non-compliant firms will). 91 Second, it seems reasonable to assume that the incentives to undertake anticompetitive mergers are large, absent antitrust constraints. 92 Thus, mergers are unlike the Supreme Court's description of predatory pricing as conduct that is "rarely attempted and even more rarely successful." 93 False negatives (i.e., under-deterrence) are a serious potential concern.
Third, while the agencies have the ability to attempt to block anticompetitive mergers in court-and gain a litigation advantage from the PNB (or an updated) presumption when they do-the agencies nonetheless often are "gun shy" about litigating, leading them to accept remedies that fall short of optimally protecting consumers. It has been suggested that the agencies apply what might be called a "litigation discount," reflecting their fear of losing in court.
94 91 For further discussion, see Salop, supra note 89, at 2669 n.60 (If the probability of a false acquittal is P a , the probability of a false conviction is P c , and the sanction is a fine of F, then the expected sanction when the individual violates the rule is (1 -P a )F, while the expected sanction when the individual satisfies the rule is P c F, so the incentive to satisfy the rule depends on the difference in expected sanctions (1 -P a -P c )F), which is lower when P a is higher.) False acquittals are false positives and false convictions are false negatives. 92 The only constraint would be large inefficiencies of managing the merged company. However, these potential inefficiencies could be resolved by managing the previously independent firms as separate divisions. The top managers of the divisions might have some incentives to continue to compete if their compensation were based solely on the profits of their respective divisions. But the corporate managers could resolve this difficulty by basing part of their compensation on the profits of the other, or the corporation as a whole or by placing an internal tax on their respective outputs. 93 For these reasons, there are benefits to consumers from the courts applying a rebuttable presumption that certain mergers are anticompetitive. Of course, there are benefits to the courts as well from not having to re-litigate in every case the relevance to competitive effects analysis of market share and concentration. These presumptions obviously should be based on valid economic analysis, that is, proper economic presumptions. Similarly, there are benefits to maintaining up-to-date enforcement presumptions. 95 
III. PNB'S EVOLUTIONARY PROSPECTS
The PNB presumption has been useful as it has evolved. Legal and enforcement presumptions are useful, so courts and agencies likely will be reluctant to give them up. However, this does not mean that the exact form of the presumption should be case in stone. 96 In my view, it is neither necessary nor advisable at this time to reject anticompetitive presumptions based on high concentration and market shares. 97 First, there are likely substantial administrative efficiencies to courts from formulating a presumption rather than just treating concentration and market shares as possibly relevant evidence. Otherwise, a court might need to review the entire economic literature in each case to determine relevance. It makes more sense for appellate courts to make this determination once and then to apply it to all cases in an appropriate way. Second, concentration levels and market shares at the high and low ends retain predictive power with respect to coordinated effects when the market is defined appropriately. 95 This applies to both the anticompetitive presumption from high concentration and shares and the "safe harbor" presumptions from low concentration and shares. As discussed below, those safe harbors may sometimes represent rebuttable presumptions that the merger is unlikely to cause competitive concerns, not absolute safe harbors. 96 Critics who propose to eliminate the PNB presumption should specify exactly what legal standard would replace it. For example, one possible alternative legal standard would formally eliminate any presumption but treat the level and change in concentration as permissible evidence, but without specifying the weight or presuming its relevance to a particular case. A more extreme alternative would treat concentration evidence as legally impermissible, just as outsidemarket efficiencies and evidence on social debits and credits were held to be impermissible rebuttal factors in PNB. United States v. Phila. Nat'l Bank, 374 U.S. 321, 370-72 (1963) . 97 I similarly would not recommend eliminating the presumption that mergers in markets with low levels of concentration are unlikely to cause competitive concerns. 98 See articles cited supra notes 45-46. 99 A presumption based on market shares concentration requires a market to be defined. The 2010 Merger Guidelines stress that the market definition exercise is subject to inherent imperfections and uncertainties. See 2010 Merger Guidelines, supra note 8, § 4 ("The Agencies imple-However, stating that an anticompetitive presumption has benefits does not mean that the exact form of the PNB presumption adopted in 1963 should still be followed. For example, the HHI is not the best proxy for unilateral effects concerns. And there is a growing body of empirical evidence that suggests that merger enforcement has been too lenient in preventing post-merger price increases, perhaps because effective remedies are hard to craft. 100 Thus, as merger analysis and economic evidence evolve, so should the presumptions.
The 2010 Merger Guidelines have suggested several candidates that might supplement or even replace the current presumptions. Some of the candidates apply to both unilateral effects and coordinated effects concerns, while others apply only to one of the theories. The role of these and other candidates should be considered and debated. In this way, new presumptions may supplement the use of concentration and market shares, and possibly may replace them over time, at least in some circumstances. In my view, they should be adopted as supplementary presumptions along with the HHI, and should trump the HHI in certain circumstances.
A. GROSS UPWARD PRICING PRESSURE INDICES (GUPPIS)
The 1992 Merger Guidelines could be read to suggest that enforcement would only occur if the combined market share of the merging parties exceeded 35 percent. 101 The 2010 Merger Guidelines made an important evolutionary change by introducing a new way to score unilateral effects concerns that has come to be called the GUPPI. 102 The GUPPI depends on the closeness of competition between the merging firms, the price-cost margins of the firms, and their relative prices. 103 The GUPPI can be used as evidence at trial or as the basis of either anticompetitive or "no harm" rebuttable presumptions.
The 2010 Merger Guidelines do not adopt a rebuttable anticompetitive presumption based on high values of the GUPPI score. This could have reflected a policy decision based on the fact that the use of the GUPPI still was new to much of the merger bar and the courts. As the agencies and the courts become more experienced with measures of upward pricing pressure like the GUPPI, it is a good candidate for a rebuttable presumption. The Guidelines suggest the existence of a GUPPI rebuttable no-harm presumption ("quasi-safe harbor") but do not specify a particular threshold. They merely state that "[i]f the value of diverted sales is proportionately small, significant unilateral price effects are unlikely." 104 The use of the GUPPI rebuttable presumptions should satisfy critics of the PNB presumptions based in market concentration. First, unlike market definition and concentration, the GUPPI is based directly on the pricing incentives of the merging firms. Second, it does not require market definition so it is not subject to the criticism that market definition is an imperfect or flawed procedure. Third, while it does not require a market to be defined, the GUPPI methodology bears a close affinity to the underlying foundation of market definition. In fact, the diversion ratio is closely related to the ratio of the cross-elasticity of demand to the own-elasticity of demand. Moreover, if the GUPPIs of the competing products of the merging firms exceed 10 percent, then the application of the hypothetical monopolist test often would imply that those products by themselves would comprise a two-firm relevant product market. 105 In this limited sense, the merger could be interpreted as a potential merger to monopoly in a market comprised solely of the merging products.tive presumption. In addition, the diversion ratios themselves can be related to the increase in the HHI when diversion is proportional to market share. 106 The use of the GUPPI and the HHI could create conflicting presumptions. For example, suppose that the GUPPIs between the merging parties are very low, but the defined market is highly concentrated and the increase in the HHI is sufficiently large. 107 The language of the 2010 Merger Guidelines suggests that the HHI presumption will yield to the GUPPIs for unilateral effects concerns. The Merger Guidelines state:
Diagnosing unilateral price effects based on the value of diverted sales need not rely on market definition or the calculation of market shares and concentration. The Agencies rely much more on the value of diverted sales than on the level of the HHI for diagnosing unilateral price effects in markets with differentiated products. 108 In my own view, the GUPPI forms a stronger basis for unilateral effects rebuttable presumptions than does the HHI. The GUPPI score flows directly from the economic analysis of pricing incentives. If a firm's marginal costs of increasing output are raised, it will have the incentive to raise its price. A merger of a firm that produces substitute products raises the "opportunity cost" of increasing output because increasing output comes at the expense of the profits of the merged firm. As a result, multi-product firms selling substitute products, or merged firms doing the same, have the incentive to charge higher prices. 109 In contrast, market shares and concentration generally have a more attenuated relationship to unilateral pricing incentives. For example, even if the market in Staples 110 had been defined more broadly by a less formal test as the retail sales of office consumables by all retailers, not just office superstores, the economic analysis of pricing incentives would have been the same. Similarly, the "natural experiment" geographic pricing comparisons in Staples would have been just as salient if Judge Hogan had defined the relevant market broadly. 111 The FTC recently addressed the role of the GUPPI in the context of accepting a settlement in Dollar Tree's acquisition of Family Dollar Stores. The Commission statement (representing four of the Commissioners) expressed support for using the GUPPI as one factor in merger analysis while also suggesting certain limitations. The statement explained that it used the GUPPI as a screen and as relevant evidence. 112 In his partially concurring and partially dissenting statement, Commissioner Wright also embraced the use of the GUPPI. 113 Neither the Commission majority nor Commissioner Wright proposed an anticompetitive presumption for high GUPPI scores. 114 However, there was significant disagreement over the proper treatment of low GUPPIs. The Commission majority rejected the adoption of a GUPPI safe harbor, which was proposed in the dissenting statement of Commissioner Wright. 115 The Commission appeared to be concerned about difficulties in reliably estimating diversion ratios. However, even if the GUPPI could be calculated correctly, the Commission majority highlighted a further caveat. Citing Farrell and Shapiro's hypothetical of price competition between homogeneous product duopolists driving price down to marginal cost, the Commission noted that "intense competition between merging firms may cause margins to be very low, which could produce a low GUPPI even in the presence of very high diversion ratios. Such conditions could produce a false negative implying that the merger [of the duopolists] is not likely to harm competition when in fact it is." 116 Farrell and Shapiro's hypothetical example provides a rationale for rejecting a "conclusive" (i.e., unrebuttable) safe harbor, which Commissioner Wright appears to have proposed. 117 However, a "rebuttable" no-harm presumption would be consistent with the hypothetical. In Farrell and Shapiro's example, the diversion ratio is very high while the margin is very low. Thus, the rebuttal could evaluate whether this set of facts is responsible for the observed low GUPPI. If the cause of the low GUPPI instead is a low diversion ratio (and if the relevant GUPPI is reliably estimated), then the overlap could obtain safe harbor protection. This type of rebuttable presumption is worthy of further consideration.
The GUPPI is applied to unilateral concerns in the Merger Guidelines. However, the "uniform" GUPPI, which measures the incentives of a group of firms to raise their prices by a uniform amount, has a potential role in analyzing coordinated effects concerns. Suppose that a group of firms were attempting to coordinate by uniform percentage price increases above the noncoordinated equilibrium price level. If the uniform GUPPI rises substantially from a merger, coordinated effects concerns would be higher. This approach eventually might form a basis for an anticompetitive presumption applied to coordinated effects concerns. 118 
B. HIGH MARGINS
The 2010 Merger Guidelines observe that high margins do not imply that the firms are violating the antitrust laws in the pre-merger world. 119 However, high margins do raise concerns about proposed mergers, ceteris paribus. If the merging firms and the other major firms all have high price-variable cost margins, that fact might be used to trigger an anticompetitive enforcement presumption for proposed mergers.
High margins can signal both unilateral effects and coordinated effects concerns. The margin is one component of the GUPPI used to evaluate unilateral effects. High margins also can signal the existence of pre-merger interaction. The 2010 Merger Guidelines recognize these dual concerns from high margins. As stated in the Merger Guidelines, "If a firm sets price well above incremental cost, that normally indicates either that the firm believes its customers are not highly sensitive to price (not in itself of antitrust concern) or that the firm and its rivals are engaged in coordinated interaction." 120 However, there could be dueling presumptions with respect to the acquisition of a maverick. The acquisition of a maverick might create an anticompetitive presumption in moderately concentrated markets, instead of simply strengthening the presumption in highly concentrated markets. 126 The acquisition of a maverick also in principle appropriately might be used successfully to rebut the no-harm presumption in an unconcentrated market close to the moderately concentrated threshold. These are issues for further analysis and debate.
D. HISTORY OF COLLUSION
The 2010 Merger Guidelines also apply an anticompetitive enforcement presumption to markets in which there is a history of successful collusion.
127
As highly concentrated markets are more vulnerable to collusion, this history generally would strengthen the concentration-based anticompetitive presumption rather than replace it. However, there could be dueling presumptions here, as well. Suppose that there is evidence of previous collusion, but the post-merger market is unconcentrated and falls into the HHI safe harbor. 128 The Guidelines language quoted earlier suggests that the history of collusion could trump the concentration evidence. This approach would comport with antitrust experience. While collusion is less likely in an unconcentrated market, history has shown that successful cartels may have a large number of participants. 129 Thus, this approach makes economic sense. * * * Each of these factors is directly related to the incentives or ability to engage in post-merger conduct that harms consumers. They flow from practical considerations and economic analysis more directly than does the level of market concentration. Thus, they are attractive candidates for evolution in the formulation of anticompetitive presumptions to be used in enforcement and ultimately by the courts. I would recommend that they be added as supplementary sources of presumptions.
